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Background: 
 
Severe fetal vascular growth retardation leads most often
spontaneously to cardiac failure and fetal death. Fetal cardiac monitoring is
therefore a priority in order to decide on ideal timing for fetal extraction. The
assessment of cardiac function in fetuses using conventional 2D imaging has
always been challenging, due to the lack of adapted algorithm to the specific
fetal cardiac geometry. Automatic Functional Imaging (AFI) is a new angle
and Doppler independent technique, based on 2D analysis of the myocardial
deformation (or Strain). It allows to measure the strain of a chosen myocardial
region of interest (ROI): right or left ventricle or both.   
 
Objectives: 
 
Assess cardiac function with AFI in fetuses with severe In
Utero Growth Restriction (IUGR) and high risk of cardiac failure, and com-
pare to normal fetuses.
 
Methods:
 
 We recruited prospectively in a single institution 24 normal
fetuses (group I), 17 fetuses with severe IUGR (estimated weight <3d percen-
tile) and umbilical Doppler’s Pulsatility Index >95th percentile (group II) and
8 fetuses with severe IUGR (estimated weight <3d percentile) without umbil-
ical Doppler’s anomaly (group III). Myocardial strain and strain rate of left,
right and total ventricles (respectively LV, RV, TV) were measured from a
4 chamber view (figure 1 and 2) and compared between groups. 
 
Results: 
 
No correlation was found between gestational age and strain and
strain rate in normal fetuses. Feasibility was around 82%, and reproducibility
was good. LV and TV strain was lower in group II and III compared to group
I (respectively 21.9, 20.9 vs 25.1% and 19.9, 18.7 vs 22.9% (p<0,05)). Sur-
prisingly, RV strain was not different between group I and II but was lower in
group III (p<0.05). Strain rate was not different between groups.   
 
Conclusion: 
 
AFI is a new technique allowing cardiac function measure-
ment in fetuses. It is of particular interest in the follow up of pregnancy with
high risk of fetal cardiac failure.  
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Introduction:
 
 Left ventricular outflow tract obstruction (LVOTO) is a
wide spectrum of congenital heart defects ranging from bicuspid aortic valve
to hypoplastic left heart syndrome. Increasing knowledge suggests a strong
contribution of genetic factors in this disease spectrum.
 
Methods: 
 
We have recruited a large cohort of multiplex families with
LVOTO. All individuals gave informed consent and underwent physical exam,
ECG and echocardiography. We have chosen 45 highly informative families
and 23 trios for analysis of linkage and structural genomic variation using
high-density genotyping (total cohort n=450, affected=217). To confidently
call copy number variants, a phenotyped control cohort with 1900 members
was used. 
 
Results:
 
 In the 68 families analyzed to date, only one family with a clear
Mendelian segregation pattern was identified. This family exhibits a novel X-
linked syndrome with atrial septal defects, aortic valve disease, coarctation and
atrial fibrillation. Significant linkage to Xq28 could be demonstrated, with a
founder effect in a geographically confined area. In the cohort as a whole, sig-
nificant linkage to chromosome 6q24 was found, defining an 8 Mb critical
interval devoid of any obvious biological candidates and without any founder
haplotypes. The analysis of copy number variants reveals 33 candidate loci in a
highly complex pattern of inherited and de novo variants, 2/3 of which are gains. 
 
Conclusions:
 
 We provide a comprehensive high-density scan of LVOTO
and identify linkage to two novel candidate loci in the French-Canadian pop-
ulation. Detailed haplotype analyses show conservation in a subset of families.
Several layers of genetic factors most likely co-exist within this cohort, with
structural genomic variation explaining the majority of phenotypic variability.
These results pave the way towards a better definition of the causal genes and
gene-gene interactions in LVOTO.
 
293
 
Anomalies of coronary artery ostia in common arterial trunk.
 
Fanny Bajolle (1), Lucile Houyel (2), Damien Bonnet (3)
 
(1) Hôpital Necker Enfants Malades, Cardiologie Pédiatrique, Paris, 
France - (2) Centre Chirurgical Marie-Lannelongue M3C, Plessis 
Robinson, France - (3) Hôpital Necker Enfants Malades, Paris, France
 
Background:
 
 Tbx1 controls outflow tract development and coronary artery
patterning, with subaortic coronary-permissive and subpulmonary coronary-refrac-
tory myocardial domains. Our hypothesis is that the potential "pulmonary identity"
of the common arterial trunk (CAT) influences coronary ostia anomalies.
 
Material and methods:
 
 We reviewed 46 heart specimens with CAT and
17 with normal anatomy (control). Position of the coronary ostia over the
truncal circumference was measured in degrees as the direction from the
middle of the valve orifice.
 
Results:
 
 CAT types were: 28 type I, 8 type II, 3 type III, 7 type IV. The
truncal valve was bicuspid in 2, tricuspid in 36, quadricuspid in 7. Overall,
87% cases had malformations of the coronary ostia size, shape, location rela-
tive to the commissures or sinotubular junction. Left coronary ostium had
abnormal shape or size in 33/46, right coronary ostium in 20/46 (p<0.01). Left
coronary ostium was located above a commissure in 17% vs 2% for right cor-
onary ostium (p<0.05) and above the sinotubular junction in 28% vs 10%
(p=0.053). Left coronary ostium was more posterior than in control (65˚ vs 0˚,
p<0.0001), right coronary ostium was located similar to control (195˚ vs 213˚).
The anterior intercoronary angle, reflecting pulmonary identity domain, was
229˚ in CAT vs 147˚ in control (p<0.0001).
 
Conclusion:
 
 Left coronary ostium in CAT is more frequently abnormal
than right coronary ostium. This might be due to the obligatory dorsal connec-
tion of left coronary ostium because of the large coronary-refractory subpul-
monary domain in the ventral left part of the CAT.
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Purpose:
 
 When isolated and non immune, prevalence of congenital and
childhood atrioventricular blocks (AVB) is extremely low and little is known
about their natural history.
 
Methods:
 
 A multicentric study retrospective from 1980 to 2009 allowed
inclusion of 141 children from 13 French referral centers. Included children pre-
sented an AVB diagnosed in utero, at birth or during childhood before the age of
15 years, without structural heart abnormalities and without maternal antibodies.
